The Rho guanine nucleotide exchange factor Lsc homo-oligomerizes and is negatively regulated through domains in its carboxyl terminus that are absent in novel splenic isoforms.
Rho GTPases control fundamental cellular processes, including cytoskeletal reorganization and transcription. Rho guanine nucleotide exchange factors (GEFs) compose a large (>65) and diverse family of related proteins that activate Rho GTPases. Lsc/p115-RhoGEF is a Rho-specific GEF required for normal B and T lymphocyte function. Despite its essential role in lymphocytes, Lsc/p115-RhoGEF signaling in vivo is not well understood. To define Lsc/p115-RhoGEF signaling pathways in vivo, we set out to identify proteins that interact with regulatory regions of Lsc. The 146-amino acid C terminus of Lsc contains a predicted coiled-coil domain, and we demonstrated that deletion of this C terminus confers a gain of function in vivo. Surprisingly, a yeast two-hybrid screen for proteins that interact with this regulatory C terminus isolated a larger C-terminal fragment of Lsc itself. Co-immunoprecipitation experiments in mammalian cells demonstrated that Lsc specifically homo-oligomerizes and that the coiled-coil domain in the C terminus is required for homo-oligomerization. Mutagenesis experiments revealed that homo-oligomerization and negative regulation are distinct functions of the C terminus. Two novel isoforms of Lsc found in the spleen lack portions of this C terminus, including the coiled-coil domain. Importantly, the C termini of both isoforms confer a gain of function and eliminate homo-oligomerization. These results define two important features of Lsc signaling. First, Lsc homo-oligomerizes and is negatively regulated through domains in its C terminus; and second, functionally distinct isoforms of Lsc lacking these domains are present in the spleen.